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Introduction 


Mr. Robert Campbell, president; members of the Whitehorse Board of 
Trade; distinguished guests; I consider it an honor to be invited 
to this conference on "Yukon's Resources, Today and Tomorrow", 
to tell you about the Rampart Project. I wish to congratulate you 
for sponsoring a conference of this nature. I have felt during my 
years as a consulting engineer and as a member of the Legislatures 
in Alaska that the development and full and wise utilization of the 
resources of our northwest quarter of the North American Continent 
is directly dependent upon the understanding and cooperation of the 
citizens of your nation and of mine. Let us meet often! 


Our International River 


The mighty Yukon River is one of the geographic’ features in 
which we share an interest. It, together with its tributaries and 
bordering resources is one of the greatest reservoirs of undeveloped 
wealth on the continent. In studies to 1961 of the hydropower in 
Alaska, made by the United States Corps of Engineers, Federal Power 
Commission and Bureau of Reclamation, of the total estimated potential 
installed capacity of 19,870,000 kilowatts, the Yukon basin has 
10,743,000. To this figure on the Yukon potential should be added 
the kilowatts that can be developed at Taku and/or Taiya. The Yukon 
is the largest river flowing into the Pacific, and the fifth longest 
in North America. It rises as the Lewes River in British Columbia, 
flows through your territory before bisecting Alaska to enter Norton 
Sound in the Bering Sea some 2,100 miles from its source. It is 
the fourth in the world in capacity, being exceeded only by the 
Amazon, Mississippi, Missouri and the St. Lawrence. When the potential 
power of this river and its tributaries has been fully developed our 
Pacific Northwest will support one of the largest industrial complexes 
on this continent. It will substantially increase the wealth of 
our two nations, support our growing populations with an increasing 
standard of living and add materially to the trade and commerce 
of the entire Pacific. To accomplish this task we must work together 
and show the industry and commerce of our two nations that the time 
has come to shift their interest and efforts to the Northwest. 


Rampart - the Giant 


A Survey of the water power potential of Alaska is relatively 
new. Not until the Flood Control Act of 1948, as amended by the 
Flood Control Act of 1950 was passed by the United States Congress 
was a comprehensive investigation of the possible hydropower potential 
of Alaskan rivers started. This Act directed the Army under its 
Secretary and with the supervision of the Corps of Engineers to 
make a study of harbors and rivers of Aiaska with a view to determine 
the advisability of improvements in the interest of navigation, flood 
control, hydroelectric power and allied purposes. When the Subcommittee 
on Irrigation and Reclamation of the Committee on Interior and Insular 
Affairs of the United States Senate of the 86th Congress held hearings 
in Alaska in the fall of 1960, Colonel Hanburger, District Engineer, 
U.S. Army District Alaska appeared to make this statement, 


"During the early stages of the investigation leading to Interim 
Report No. 7, covering the Yukon and Kuskokwim River Basins, it was 
apparent that the Rampart Canyon project had the greatest potential 
power output of any hydroelectric project in the United States." 


The 4,690,000 kilowatts potential first estimated from this one 
project, (almost one-third of the total Alaskan hydropower potential) 
coupled with the low cost (estimated at 2 to 3 mills at the bus bar 
on a fifty year payout) immediately captured the interest of those 
Alaskans who have been hoping for some large scale development that 
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would result in broadening our economic base and bringing in industry 
with year around payrolls to the State. 


Our United States Senator, Ernest Gruening, who was governor 
of Alaska as a territory, was quick to realize that Rampart could 
secure within a relatively short time that industrial and commercial 
development in Alaska, which without some comparable effort, would 
take decades. Early in 1959 the Senator introduced a resolution in 
the Senate Public Works Committee requesting a full scale report 
on the hydroelectric capability of the Rampart project. Following 
this initial appropriation, Senator Gruening, together with our 
Senator Bob Bartlett and Representative Ralph Rivers have succeeded 
in securing Congressional approval for the necessary continuing 
funds to complete the investigations. 


Investigation Time Table 


On April 24th, 1959 the Corps was directed to initiate the study. 
Following preliminary geologic investigations and mapping, test 
drilling of the granite rock underlying the proposed site was started 
in March, 1961 and completed April, 1962. 


Fundswere allocated by the Corps to the United States Fish and 
Wild Life Service in 1960 to investigate the effect of the project 
on the wild life resources of the area and these investigations 
are still continuing with assistence from the State Department of 
Fish and Game. 


In the Spring of 1961 a contract was awarded by the Corps of 
Engineers to the Development and Resources Corporation of New York 
City to make the power market study involving consideration of the 
local and world resources and the industries that might be established 
in Alaska to utilize the large blocks of low cost power. The Development 
and Resources Corporation is an internationally recognized consulting 
firm in this field. Mr. David Lilienthal, Chairman, was former 
chairman of the Atomic Energy Commission and Mr. Gordon R. Clapp, 
President, wes former general manager of the Tennessee Valley 
Authority. 


Also, establishing thereby a precedent, an advisory board of 
specially qualified and recognized individuals was named to serve 
under the chairmanship of the Division Engineer to assist the Corps 
indefining the scope of the economic study and to review the progress 
of the study at several stages of its development. 


The members of the advisory board, which concluded its assignment 
in August of 1962 following review and approval of the report "The 
Market for Rampart Power", by the Development and Resources Corporation, 
were3 

Mr. Samuel B. Morris, Consulting Engineer, Los Angeles, California 

Dr. Edward Steve Shaw, Stanford University Economist, California 

Mr. Gus Norwood, Executive Secretary of the Northwest Public Power 

Association, Vancouver, Washington 

Mr. Frank H. Mapleton, Mecnanical Engineer, Fairbanks, Alaska 

Mr. W. T. Kegley, President First National Bank, Juneau, Alaska 

Judge Vernon D. Forbes, President National Bank of Alaska, 

Fairbanks, Alaska 
Mr. Bernard Gottstein, owner J. B. Gottstein & Son., Anchorage, 
Alaska 

Mr. Edward A Merdes, Attorney, Juneau, Alaska 

Mr. Stanley McCutcheon, Attorney, Anchorage, Alaska 

and myself. é 


The feasibility report, originally scheduled by the Corps for 
completion by the fall of 1964, will according to an announcement 
by Col. Christian Hanburger be completed in August of this year. 
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The United States Geological Survey published in 1962, Bulletin, 
11l11-H, "Geologic Reconnaissance of the Yukon Flats District, Alaska? 


In addition to continuing investigations by the United States 
Department of Fish and Wildlife, the Weather Bureau and others, 
._ Mr. T. T. Contine with the Bureau of Reclamation is working under 
directive from the Department of Interior, (which Department has 
been the marketing agency for Federally produced power), to compile 
data and prepare the marketing section of the Corps of Engineers 
Report and to prepare an impact report consisting of the summation of 
the views of all Interior Agencies. 


In addition this year the Federal Land Department has requested 
withdrawal cf the public domain affected, under the limitations and 
for the purposes defined in public power withdrawals. 


Location 


Two locations for the axis of the dam are being considered near 
the upstream ond of 30 mile Rampart Canyon, and approximately 36 miles 
upstream from the confluence of the Tanana River. The site is some 
30 miles northwest of Eureka (which is connected to the City of 
Fairbanks by road) and about 100 airmiles northwest of Fairbanks. 

The first, or upstream site lies approximately 3000 feet downstream 
from Texas Creek. The second site is some 4500 feet downstream from 
the first site. Its proposed axis falls across the center of a 
teardrop shaped rocky island that is exposed at low water. 


Hydrology 


The tributary drainage area is about 200,000 square miles. 

Average rate of flow from this area has been estimated at 118,000 cubic 
feet per second and the average annual runoff (equivalent to about 

8 inches from the contributing drainage area) at 85,400,000 acre feet. 
The reservoir behind the proposed dam would have a surface area of some 
10,700 square miles (10% larger than Lake Erie). The storage volume 
would be 1,252,000,000 acre feet; 40 times larger than that of Lake 
Mead behind Hoover Dam, which is the largest man made reservoir in 

the United States. Because of the tremendous volume of storage it is 
anticipated that the seasonal drawdown will be less than 4 feet, 
thereby allowing the generating units to operate at peak efficiency 
throughout the year. 


Structure 


"A concrete gravity dam rising approximately 565 feet above its 
deepest foundation would impound the water to an clevation of 660 feet. 
With allowance for freeboard this would place the crest at 675 feet. 

The crest of the dam would be about 2800 fect long at the upstream site 
and about 3900 feet long at the island site. The crest width of the 
dam is planned for 40 feet to allow for two lane vehicular traffic and 
the base width would be about 580 feet. On the basis of rough early 
estimates 8 to 10 million barrels of cement would be required. However, 
the concrete volume would be 25% less that of Grand Coulee Dam for a 
power potential 2 and 1/2 times greater. 


Some Comparisons 


Comparing Rampart with the four largest concrete dams in the 
United States: 


RAMPART GRAND COULEE HOOVER SHASTA HUNGRY 
HORSE 
River Basin ' Yukon Columbia Colorado Sacramento Flathead 
Height above bed rock 565 550 726 602 520 
Crest length (Max)3,900 alee L, 244 6460) 2,070 
Concrete, cy 8,000,000 10,585,000 3,246,000 8,710,000 2,900,000 


Reservoir storage 
acre feet 1,252,000,000, 9,517;.0960C 31,000,000 4,500,000 3,500,00 0 
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Power 


The proposed dam wculd control the annual discharge of the Yukon 
River to a uniform release of 118,000 cubic feet per second. This flow 
combined with a 440 foot head would furnish 3,735,000 kilowatts. Based 
upon a 78.5 percent load factor an installation of 4,760,000 
kilowatts would be warranted. Design studies indicate that the best 
efficiency can be secured under an average 440 foot head of a turbine 
capable of developing 384,000 horsepower. These turbines would be 
designed to drive 280,000 kilowatt generators. Seventeen of these 
turbine-géenerator wumnits would be required to develop the presently 
proposed 4,760,000 kilowatt capacity and would produce an estimated 
32,720,000,000 kilowatt-hours of firm energy per year. 


Construction and Power Schedule 


Preliminary design studies indicate that passage of 25 percent of the 

flow is considered adequate to permit the passage of anadromous fish 

and to provide adequate water for downstream navigation. Storage of 

75 percent of the mean annual flow will require nineteen and a half years 
to fill the reservoir to pool elevation 660. This rate of filling was 
considered by the Gorps of Engineers in scheduling the construction 
eriod. Estimates are that the dam could be constructed to the 450 

foot elevation in about four years and reservoir storage would begin 
when the dam is completed to this elevation. bout two and one- 

half years are required to fill the reservoir to elevation 440, the 
minimum required for power generation. The head of water available 

at this elevation would warrant the installation of two generating 

units and one standby unit, following which the dam could then ‘be 

raised and units installed in a schedule corresponding to the 

filling rate of the reservoir. Rampart Mam could be generating 

@ sudstantial block of power, approximately 350,000 kilowatts, 

in less than seven years after start of construction and could be 
producing its ultimate »sotential within twenty-four years. 


Costs 


Based upon engineering considerations only, and using January, 
1961 price levels the Gorps of Engineers has estimated a total project 
cost of $1,390,000,000.00 for the presently proposed power installation 
of 4,760,000 kilowatts. Based on these estimates the energy cost at 
tidewater, including the cost of transmission would be 3 mills per 
kilowatt hour. 


Economic Feasibility? 


On April 26th, 1961, the effective date of their contract, the 
Development and Resources Corporation undertook a study for the 
U.S. Army Engineer District, Alaska, Corpse of Engineers to develop 
information and judgements concerning the probable size and character- 
istics of the power market in Alaska within feasible transmission 
distance of the Rampart Project on the Yukon River. This study was 
to provide the major basis for answering the question "Is it in the 
interests of Alaska and the United States to develop a large block 
of low-cost hydroelectric power at the Rampart site? 


Basis of Study 


Some of the basic assumptions for the study were that; 

Rampart power would be on the line at a level of 350,000 kw of 
primary power in 1972, increasing at a constant rate to 1,000,000 kw 
in 1°89, with a. jump to 3,735,000 kw (5 million kw installed) in 1989 

upon completion of the filling of the reservoir 
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That the power would be made available at high load factors at 
(a) 2 mills, (b) 3 mills and (c) 4 mills per kwh, and should take into 
account other prinéipal competing locations in the United States and 
elsewhere in the Free World 


Conclusions: 

In their final report submitted April 26, 1962 the Corporation 
states that the principal conclusion of the study is that, if the 
Rampart Project proceeds on the contemplated schedule, its power 


output can be sold substantially as it becomes available. 


The projected market by 1990 was delincated as follows: 


Energy available from Rampart, - billions of kwh See t 
Less transmission losses 1.6 
Net supply from Rampart } gel 


Composition of Use: 
(with minimum estimates in parentheses) 


By consumers who would use power whether or 
not Rampart is built: 
Energy they would use even from relatively 


high-cost sources 750805 .5) 
Additional energy use by the same consumers 
if low-cost energy is available 328 (2.5) 


By new industries (other than primary 
alluminum production) attracted by 
low-cost power and Alaskan raw materials 9.2 (726) 


By new homes and businesses stimulated by 


Rampart and by the new industries 5. presen) 
Sub-total 25.1 (19-3) 


Remainder available for 

Primary aluminum production plants 

(desiring up to 35 billion) 

Unpredictable developments 

Inter-regional markets 6s ONGTL. 8) 


Too much power 


Although the installed capacity at Rampart makes it the largest on 
the North American continent in terms of potential power from one project, 
Mr. Gus Norwood of the Northwest Public Power Association pointed out : 
that this amount is not going to be a very significant part of the total 
United states energy supply. The General Electric Company load estimates 
for the United States assume 500 billion kilowatt-hours used in the year 
1950, and it is now running about 800 billion kilowatt-hours; in the year 
2000, 10.5 trillion. From 1950 to the end of the century we will have a 
2l-fold increase in the electric power supply needed for the American 
economy. Drawing Rampart into that curve, you will find that in 1972 the 
amount of power that Rampart would bring into the economy would be 1/2 
of ono percent of the total U.S. energy supply. When Rampart is in full 
production it would represent its highest percentage of the U.S. power 
supply, which would be about 1/2 of one percent. 


The Development and Resources Corporation also touches on this in its 
report as follows: 


"The projected growth in the nation's economy will require prodigious 
amounts of electrical energy. Federal Power Commission estimates cited 
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earlier indicate that more than twice as much additional generating capacity 
must be built in the Unites States before 1980 as the total of all plants 
built heretofore. Between now and 1990 it probably will be necessary to 
build nearly a billion kilowatts of generating capacity. The Rampart 
project's 5 million kilowatts would be only one half of one percent of the 
required U.S. total new capacity. Devoting one-half of one percent of 

our new national power supply to development of the largely untapped 
resources in Alaska would not seem a disproportionately large allocation 

of national power capacity." 


The Power Market for Aluminum 


In the allocation of power from the Rampart project the Development 
and Resources Corporation have designated a possible range between 6 
billion and 11 billion to primary aluminum production plants, unpredictable 
developments and inter-regional markets. According to conservative 
market forecasts aluminum production will increase between 6 million and 
15 million - short tons annually by 1990. If all Rampart's 
potential were used by the aluminum industry, it would account for about 
2,000,000 short tons. = only a fraction of the anticipated demand. 


A major consideration in evaluating the possibility of the industry 
programming its expansion needs to utilize Rampart power is the extremely 
favorable competitive position price wise. Again in the report it is 
stated: 


“iny doubt that Rampart's half-percent contribution to U.S. needs 
for expanded power supply would be economically useful should be removed 
when it is considered that Rampart would produce and deliver energy to 
tidewater at lower cost than any other projected power plant anywhere in 
the nation". They further state Rampart energy is in the cost range of 
all but one or two of the very cheapest of the great energy blocks in 
the world. 


Competitive power users, able and willing to pay for relatively 
higher cost power are slowly pushing out the aluminum industry in present 
large power producing areas in the nation and this situation will 
accelerate as the national demand increases under normal growth. 


impact on Alaskan & Northwest Economy 


Quoting from the study, "It is hardly possible to exaggerate the 
significance to regional economic development of adequate supplies of 
low-cost electrical energy. When regions are fortunate enough to have 
abundant energy resources and when steps are taken to make those 
resources economically available at locations convenient for their 
effective utilization, their use can be expected to develop rapidly. 
Economic benefits to the region, the nation, and to the international 
communities of which the region is a part inevitably follow." 


There is neither time, nor would you have the patience to listen to 
a detailed report of the possible developments in the fields of mining, 
processing or manufacture in south and central Alaska should the low- 
cost power from Rampart become available. 


One can readily visualize however, the impact it will have on develop- 
ment from the first day that authorization for construction of the project 
is won in Congress. Construction of an extension to the railroad, 
improvement and extension of the road to the site, camp and construction 
facilities, the cement and other material requirements will spark a 
development in products and services within Alaska that will be utilized 
in Alaska after the construction needs are met. Our known mineral 
deposits within economical reach of transmission lines will be re- 
examined and re-evaluated and many will be found to become profitable 
with the use of low-cost power; giving impetus for more intense and 
hopeful prospecting in known mineralized areas. With each new increment 
of development, whether in mining, in processing of fish and forest 
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products, in construction and operation of tourist facilities, in use of 
land, in small manufacturing plants; a further expansion of population, 
local demand and services ensues. And with this population growth and 
increasing consumer demand, coupled with exports that can compete on 

the buying counters of the nation, our water and land transportation 
facilities will improve and increase with an accompanying lowering of 
the unit cost of imports. 


Rampart is not the complete answer nor the only one in the search 
for means to develop Alaska and the Pacific Northwest. However, it is 
today the only one that I can see possible of bearing fruit within the 
lifetime of my generation. 


It is large enough and the cost of the developed power low enough 
to challenge the imagination of industry and commerce, to start their 
first large move into this area, where once they get their feet wet they 
too will catch the vision of a great northwestern industrial empire 
serving the needs of the Pacific. 
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